Abstract. A generalized Hopf algebra structure for the positive (negative) part of the Drinfeld-Jimbo quantum group of type Anis established without make any use of the usual deformation of the abelian part of sl n+1 .
Introduction
The aim of this paper is to explain the bialgebra structure of the positive part of the quantized universal enveloping algebra (Drinfeld-Jimbo quantum group) of type A n using the Lie algebra theory concepts.
Recently has been introduced a generalization of Lie algebras, the basic T -Lie algebras [1] . Using the T -Lie algebra concept some new (we think) quantum groups of type A n can be constructed. Such quantum groups arise as universal enveloping algebras of certain deformations as generalized Lie algebras of the Lie algebras form by upper triangular matrices sl + n+1 . Let us explain, embedded in the positive (negative) parts U q (sl n+1 ) of the Drinfeld-Jimbo quantum groups of type A n there are some generalized Lie algebras (sl + n+1 ) q called T -Lie algebras, [1] . Such T -Lie algebras satisfy not only a generalized antisymmetry and a generalized Jacobi identity, but an additional condition called multiplicativity. Through these T -Lie algebras the Poincaré-Birkhoff-Witt theorem for U ± q (sl n+1 ) can be explained. The Poincaré-Birkhoff-Witt theorem is a general property for the universal enveloping algebras of adequate T -Lie algebras. In order to keep the proof of such theorem closest to the classical one [2] a Gurevich's condition of multiplicativity is needed, [1] , [4] .
On the other hand, the next natural step in the study of (sl + n+1 ) q as a T -Lie algebra is to give to its universal enveloping algebra a structure of Hopf algebra. Now a structure as a generalized Hopf algebra (braided quantum group) of the universal enveloping algebra U + q (sl n+1 ) of (sl + n+1 ) q is presented. As a matter of fact, U + q (sl n+1 ) has the usual algebra structure: generators x 1 , . . . , x n and relations
) has a non-standard algebra structure: the multiplication is given by
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is not the usual switch. This is so, because U + q (sl n+1 ) has a coproduct given by φ(x i ) = x i ⊗ 1 + 1 ⊗ x i , i = 1, . . . , n.
We obtain a non-trivial deformation of the classical universal enveloping algebra U (sl + n+1 ) without make any use of the usuals K ± 1 , . . . K ± n (which they form a deformation of the abelian part of sl n+1 ). Such developments leads to the following question: are there any non-trivial deformation of U q (sl n+1 ) constructed without the usuals K ± 1 , . . . K ± n ? We do not have an answer yet.
Braids and Coproduct
Let k be a unitary commutative ring and q ∈ k * . Denote with e ij , 1 ≤ i, j ≤ n canonical basis of gl n the matrices n × n, with B the canonical basis of sl 
S(e ij ⊗ e ab ) = q c ij,ab e ab ⊗ e ij , if e ij < e ab S(e ij ⊗ e ij ) = e ij ⊗ e ij , S 2 = 1 and a k-linear morphism , : (sl
in the case e ij < e ab defined by e ij , e ab = (q − q −1 )e aj ⊗ e ib , if a < j < b and i < a < j, 0, otherwise.
The algebra (sl + n+1 ) q satisfies generalized Lie algebra axioms, see [1] . On the other hand, since [e ij , e ab ] = δ jk e il − δ li e kj where δ is the Kronecker delta, we get
We shall define a new symmetry σ. Let σ : (sl
σ(e ij ⊗ e ab ) = q c ij,ab e ab ⊗ e ij , ∀e ij , e ab ∈ B .
Proposition 2.1. Let [, ] q be the bracket of (sl + n+1 ) q . The linear morphism σ satisfies the multiplicativity conditions:
Proof. The Jacobi identity in sl In a similar way we obtain
Now we may extend σ to U + q (sl n+1 ) . To do so, let us consider T as the k-tensorial algebra of (sl
In particular, the objects made by finite tensor products of one dimensional spaces x , x ∈ B form a braided tensor category with braidingσ, [6, Chapter 11] and the proposition 2.1 says that the bracket [, ] q is compatible with the braiding σ.
Lemma 2.2. Let , be the pseudobracket of (sl + n+1 ) q and m the product of the tensor algebra T . The linear morphism σ satisfies the multiplicativity conditions
Proof. Let e ab , e uv , e αβ be elements of B . We have to provẽ 
is the universal enveloping algebra of (sl + n+1 ) q , such that the following diagram commutes,
holds, where m denotes the multiplication on U + q (sl n+1 ) . Now we may apply some remarks from Durdević [3] . Suppose that we are in the conditions of the proposition 2.
is an associative algebra with multiplication defined by equation (2.11).
Proof. The multiplicativity conditions (2.9), (2.10) imply the associativity of (2.11), [3] In a similar way to the classical case define φ : (sl
Theorem 2.5. The morphism defined by (2.12) can be extended to a morphism of k-algebras
Proof. The k-algebra U + q (sl n+1 ) is generated by x i = e i(i+1) , i = 1, . . . , n module the relations
13)
We have to prove that φ preserves these relations. Let us put σ(
We shall define the counit. This can be done following the classical case. The commutative ring k is a basic T -Lie algebra in the obvious way and the zero morphism 0 : (sl
Definition 2.6.
where each u j , v j , a l , b l is a non-empty product of basic elements in C. It follows
Since C is a generator set of U + q (sl n+1 ) we get that ǫ is the counit for φ.
Antipode
Let L be (sl + n+1 ) q as a T -Lie algebra. Definition 3.1.
1. The opposite T -Lie algebra L op is defined as
Let m be the product of U (L). The oppostive algebra U (L)
op is defined as U (L) itself in its k-module structure and product given by
op is associative and L op is a basic T -Lie algebra. 2. The map η : L → L, x → −x is a T -Lie algebra morphism. 3. There exist an isomorphism
Now. let us consider the quantum plane A 2|0 q defined by the ring A 2|0 q = k x, y/ yx − qxy where k x, y means an associative algebra freely generated by x, y.
For positive integers i ≤ n, we define the numbers
Proof. If m = 1 the equation (3.1) holds. Now, suppose (3.1). Then,
and because 
Denote with m the product of U
is the antipode for the coproduct φ.
Proof.

The additional condition of the braided quantum group definition
Proof.
on the other hand,
We conclude that (4.3) holds.
Proposition 4.2. The following equations holds,
Proof. Suppose that x j [ 1] , . . . , x ju and x k1 , . . . , x kv are elements of {x 1 , . . . , x n }. 
